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Touch Control Display Screen with Built -in Membrane Antenna Array 
Lattice Electromagnetic Induction Layer 



Technique Field 

The present invention relates to a touch screen, particularly to a 
touch control display screen with built-in membrane antenna array lattice 
electromagnetic induction layer, and the present invention belongs to the 
field of the electronic technology. 

Background Art 

More and more ways to transform information to electronic form and 
digital form come forth along with wide application of the computer 
technology. Various peripheral of computer are used, and various method 
for digitalization in beginning of information processing procedure. For 
^ ' example, there are various methods for keyboard input, voice input, image 

pickup and so on, wherein the most effective and convenient one is that 
the information input and command calling are performed by means of 
touching or clicking etc. directly on a display screen. As painting and 
drawing by using a computer, the mouse operation is not agile as same as 
hand-writing and hand-drawing on paper by using a pen, so it is hard to 
complete expertly a delicate and beautiful pattern or picture. However, 
by using a touch screen, the direct operation on the display screen by a 
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touch control pen is just as same as drawing on a paper, therefore the whole 
work procedure is very easy to be completed with good effect. Furthermore, 
various peripherals, such as keyboard and mouse, are all omitted along with 
the continuous development of the portable product. For example, there is 
substantially no operation of keystroke in use of the PDA (personal digital 
assistant), but various operations are all completed by using a touch 
control pen and a touch screen. 

Traditional touch-control panels are mainly those with 
resistance-induction method. With regard to the concrete configuration, 
a transparent touch film is provided outside the display screen, and is 
coated with a resistance layer on its surface. When a specific position 
on the touch film is clicked in the operating procedure, then the 
identification control circuit determines the position coordinates of the 
click by calculating the potential shift in this position, thereby performs 
respective operation. However, the existing touch screen is not applied 
widely, because of the following disadvantages: high cost, complex process, 
low accuracy in the case of large-sized touch-control panel; inconformity 
for handwriting input; and physical damage such as abrasion by a plurality 
of operations, which will reduce the operating life of the touch film. 

Summary of the Invention 

The object of the present invention is to overcome the disadvantages 
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of the prior art, to provide an touch control display screen with built-in 
membrane antenna array lattice electromagnetic induction layer, which has 
the advantages of lower cost, simple manufacture procedure, high accuracy 
of identification-collection and long operating life. 

The object of the present invention is achieved by the following 
technical solution: 

A touch control display screen with built-in membrane antenna array 
lattice electromagnetic induction layer, including at least a display 
screen and a shell; wherein an induction layer is provided in the rear of 
the display screen, the output of the induction layer is connected to an 
induction control circuit, a display screen control circuit is also 
provided in the shell; the said induction layer may be the antenna array 
provided on the insulation membrane and arranged along the X, Y axes, 
therein the area enclosed by each lattice unit constitutes . one 
electromagnetic induction cell. 

The area of said induction layer is same as those of the display screen, 
or smaller than those of the display screen, that is, the induction layer 
is provided coincidently or partly in the rear of the display screen. The 
induction layer is positioned in one side or center of the display scope 
of the display screen. 

A shield layer is provided after the induction layer for enhancing the 
anti-interference ability of the device. 
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A buffering layer is provided between induction layer and shield layer. 
A space is provided between the shield layer and the display screen 
control circuit. 

The induction layer may be the antenna array formed by etching the 
copper-platinum covering the insulation membrane, may be the antenna array 
formed by flexible printed circuitry (FPC), and may be the antenna array 
formed by the silver-plasm or the mixture material of the silver-plasm and 
the carbon-plasm which is printed on the insulation membrane. The induction 
layer can be printed on two surfaces of the insulation membrane, or printed 
on one surface of the insulation membrane, and there are two layers of 
insulation membrane in which one is overlaid on the other. 

The insulation membrane may be film material in order to cut the cost. 

In order to improve the accuracy of induction of the induction layer, 
two or more induction layers are overlaid together and the induction cells 
on respective induction layers are set to interlace with each other. The 
interval sizes of the induction cells on respective layers may be same or 
different. 

The induction control circuit and the induction layer are integrated 
by direct connection, the components of the induction control circuit are 
positioned on the output terminal of the antenna array, and the induction 
control circuit is positioned in the shell. 

The components of the induction control circuit are mounted on a 
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printed substrate which is separated from the induction layer, the output 
of the antenna array of the induction layer is connected to the 
corresponding input terminal on the printed substrate by means of 
pressure-connection, plug-in connection or welding-connection. 

The output of the antenna array of the induction layer is positioned 
between a hard sheet and a printed substrate. A buffering layer is provided 
between the hard sheet and the output of the antenna array; the hard sheet, 
buffering layer and the output of the antenna array are overlaid on the 
printed substrate by means of the screwing-con junction; the output of the 
antenna array is connected with corresponding input terminal on the printed 
substrate. 

The printed substrate may be the printed substrate of the display 
screen control circuit in the body of the display screen. 

The printed substrate may be the printed substrate of the display 
screen control circuit outside the body of the display screen, or a self 
contained unit, otherwise it may be set on the main board of PC. The 
connection between them is achieved by line or cable. 

The induction control circuit is positioned outside the body, and 
connected to the body through the electrical connection means. The output 
of the antenna array of the induction layer is connected with the output 
interface of the induction layer by means of pressure connection, plug-in 
connection, or welding-connection. On the control circuit, an interface 
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which can match the electrical connection means of the induction layer is 
provided. 

The output interface of the induction layer and the interface of the 
control circuit may be one of the following: pin-type connection means, 
flexible printed circuitry means, PIN-PIN connection means, welding spot 
(VGA) thermal-melted connection means, ultrasonic welding device, 
solder-plate welding device, puncture-type connection means. 

A protecting layer is provided in front of the display screen. 

The display screen is a plasma display screen or a liquid crystal panel. 

After studying of the above-mentioned technical solutions, it is known 
that the present invention possesses the following advantages: 

Because the electromagnetic induction layer is provided in the rear 
of the display screen and flexible membrane-type, printed electromagnetic 
induction array antenna is used as the identifying induction component, 
the manufacture is easy, the cost is low, and the advantage in cost-cut 
is prominent in comparison with the prior art when the area of the display 
screen is larger. 

Because the electromagnetic induction array antenna is used as the 
component of induction, the accuracy of identification is high, and the 
mouse information or handwriting information can be input exactly by means 
of brush strokes of finger strokes. 

Because the electromagnetic induction layer positioned in the rear of 
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the display screen generates the signal, and the display screen as the touch 
screen is covered by a protecting film to avoid the physical damage, so 
it has long operating life. 

Description of Figures 

Fig. 1 is a diagram showing the structure of an embodiment according 
to the present invention; 

Fig. 2 is a diagram showing the structure of another embodiment 
according to the present invention; 

Fig. 3 is a diagram showing the structure of the antenna array of the 
induction layer in the present invention, which is etched or printed along 
X-axis; 

Fig. 4 is a diagram showing the structure of the antenna array of the 
induction layer in the present invention, which is etched or printed along 
Y-axis; 

Fig. 5 is a diagram showing massive structure of the induction cells 
formed by the X-Y directional antenna array of the induction layer in the 
present invention; 

Fig. 6 is a diagram showing the structure of two induction layers 
overlaid one by one according to the present invention; 

Fig. 7 is a diagram showing the principle of the generation of the 
induction signal and identification of the input touch location; 
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Fig. 8 is a diagram showing the connection between the induction layer 
and the control circuit which are separated according to the present 
invention; 

Fig. 9 is a diagram showing the connection between the output of the 
antenna array and the corresponding input terminal of the printed substrate 
(or electrical connection means) according to the present invention; 

Fig. 10 is a diagram showing the identification circuit according to 
the present invention. 

Mode of Carrying out the Invention 

The present invention will be explained in detail with reference to 
the drawings. 

As shown in Fig. 1, a touch control display screen with built-in 
membrane antenna array lattice electromagnetic induction layer according 
to the present invention includes at least display screen 3 and shell 1, 
7; wherein an induction layer 4 is provided in the rear of the display screen 
3, the output of the induction layer 4 is connected to an 
induction-collection control circuit, a display screen control circuit is 
also provided in the shell 1, 7. The display screen 3 is a plasma display 
screen, a liquid-crystal display screen or other flat display screen. 

According to the present invention, the induction layer 4 is provided 
after the display screen 3, and the induction layer 4 can also induce the 
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touch position of the handwriting through the display screen. With respect 
to the concrete configuration, the area of the induction layer 4 is same 
as the area of the display screen 3. A shield layer 5 is provided after 
the induction layer 4, and a display screen control circuit 6 is provided 
after the shield layer 5. The shield layer 5 is insulated and shielded with 
induction layer 4 and display screen control circuit 6 respectively. 
Certainly, the shield layer 5 and the display screen control circuit 6 may 
be provided in other space of the display screen or main unit. However, 
the conjunction of the shield layer 5 with the display screen control 
circuit 6 and induction layer 4 by means of overlaying each other is 
advantageous to concentrate the whole induction device. A space is provided 
between the shield layer 5 and display screen control circuit 6, in order 
to further ensure the shield effect. Certainly, in the case that the space 
is kept between the shield layer 5 and the induction layer 6, there is 
already the insulation effect, whereby the shield layer 5 can has no 
insulating layer material thereon. The shield layer 5 is used to enhance 
the anti-interference ability of the device. 

Furthermore, a transparent protecting layer or a protecting film 2 is 
provided in the front of the display screen 3, in order to improve anti-wear 
performance of the surface of the display screen 3 and so on. 

Further, a buffering layer 8' is provided between the induction layer 
4 and the shield layer 5, or a buffering layer 8* is provided between the 
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induction layer 4 and the shield layer 5. The buffering layer is used to 
keep a reasonable space between the induction layer 4 and the shield layer 
5. Furthermore, the electromagnetic signal is transmitted from the pen in 
the both cases that the pen is pressed down and the pen is not pressed down, 
so as to control conveniently. Certainly, in a modification of the 
invention, the electromagnetic signal is not transmitted in the case that 
the pen is not pressed down. Furthermore, the pen can be provided with 
pressure induction means in order to sensing the pressure by using 
different frequency. 

As shown in Fig. 2, according to different requirement, for example, 
in the case that a part of the display screen 3 is used as the touch input 
region or touch operation region, the area of the induction layer 4 may 
be smaller than the area of the display screen 3, and the induction layer 
4 may be positioned in one or two or four sides of the display screen 3. 
Certainly, the area of the induction layer 4 may be larger than the area 
of the display screen 3, so the whole display screen 3 and the periphery 
of the display screen 3 possess the capability of touch-operation. 

As shown in Figs 3, 4 and 5, the induction layer 4 may be the antenna 
array 52, 51 printed on the insulation membrane 55 and arranged along the 
X, Y axes, therein the area enclosed by each lattice unit constitutes one 
induction cell 53. The insulation membrane 55 may be film material in order 
to cut the cost. The induction layer 5 may be the antenna array formed by 
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etching the copper-platinum covering the insulation membrane 55, may be 
the antenna array formed by flexible printed circuitry (FPC), and may be 
the antenna array formed by the silver-plasm or the mixture material of 
the silver-plasm and the carbon-plasm which is printed on the insulation 
membrane. 

The induction layer can be printed on two surfaces of the insulation 
membrane, or printed on one surface of the insulation membrane, and there 
are two layers of insulation membrane in which one is overlaid on the other. 

As shown in Fig. 6, two or more induction layers 4 and 4' are overlaid 
together and the induction cells 53 on each induction layer are set to 
interlace each other, so as to improve the accuracy of the touch screen. 
The interval sizes of the said induction cells on respective layers may 
be same or different. After the induction layers that each layer has 
different interval size of the induction cells 53 are overlaid together, 
the scale unit of the coordinates is consequentially shorten, so the 
accuracy of induction is improved. In the case that the induction layers 
having same size of the induction cells 53 are overlaid together, because 
the induction cells 53 on different induction layers are set to interlace 
each other, the scale unit of the coordinates can also be shorten, and so 
the sensitivity of the electronic white board is improved. 

The induction-collection control circuit of the induction layer 4 and 
the output of the antenna array of the induction layer are integrated by 
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direct connection, the components of the induction-collection control 
circuit are positioned on the output terminal of the antenna array, and 
the induction-collection control circuit is positioned in the shell. For 
example, when flexible printed circuitry (FPC) antenna array is used, both 
are integrated together, the antenna array and the induction-collection 
printed circuit are formed by etching at one time. 

The components of the control circuit are mounted on a printed 
substrate which is separated from the induction layer, the output of the 
antenna array of the induction layer is connected to the corresponding 
input terminal on the printed substrate by means of pressure-connection, 
plug-in connection or welding-connection. 

The specific connection mode is as shown in Fig. 9, therein the output 
of the antenna array of the induction layer is positioned between hard sheet 
600 and printed substrate 500. The buffering layer 7 is provided between 
the hard sheet 600 and the output of the antenna array. The hard sheet 600, 
buffering layer 7 and the output of the antenna array are overlaid on the 
printed substrate 500 by means of the screwing-conjunction of the screw 
700. The output of the antenna array is connected with the corresponding 
input terminal 511' of the printed substrate 500. 

The printed substrate may be the printed substrate of the display 
screen control circuit in the body of the display screen. Therefore, the 
control components can be concentrated, the number of module can be reduced, 
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and the cost can be cut. 

The printed substrate may be the printed substrate of the display 
screen control circuit outside the body of the display screen, or a self 
contained unit, otherwise it may be set on the main board of PC. The 
connection between them is achieved by line or cable. 

The induction control circuit is positioned outside the body, and 
connected to the body through the electrical connection means. The output 
of the antenna array of the induction layer is connected with the output 
interface of the induction layer by means of pressure connection, plug-in 
connection, or welding-connection. On the control circuit, an interface 
which can match the electrical connection means of the induction layer is 
provided. The specific connection mode is shown in Fig. 8. The components 
of the induction-collection control circuit can be also provided on the 
printed substrate 8 which is separated from the induction layer 4 but 
integrated with the display screen control circuit. Certainly, they can 
be provided outside the body of the display screen, for example, they can 
be set in a PC. The output 82 of the antenna array of the induction layer 
is connected with the corresponding input terminal 81 of the printed 
substrate by means of pressure connection, plug-in connection or 
welding-connection. The connection interface may be the existing universal 
standard interface, for example, the output interface 82 of the induction 
layer and the interface 81 of the control circuit may be one of the following: 
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pin-type connection means, flexible printed circuitry means, PIN-PIN 
connection means, welding spot (VGA) thermal-melted connection means, 
ultrasonic welding device, solder-plate welding device, puncture-type 
connection means. 

The touch-control mechanism of the present invention is as shown in 
Fig. 7. In Fig. 7, P is the signal input terminal of the pen, and there 
is a bigger conductor p' on the head of the pen. The electromagnetic pen 
transmits electromagnetic signal continuously. When pen-point touches the 
induction generation device, said electromagnetic signal passes through 
the induction antenna at the corresponding location, then the antenna at 
this location induces a signal. The location signal induced by the 
induction generation device is transferred to the input terminal of the 
control identification circuit through the wire lead on X, Y direction. 
After array strobe, control process, bandpass filter, 
detection-rectification and A/D conversion, the resultant location signal 
is transferred to the processing circuit and calculated by the CPU, so as 
to determine the location coordinates of the electromagnetic signal on the 
induction antenna and various operation statuses. Above data or 
information is sent to a computer, whereby to control the computer to 
identify, display, record and so on. 

Furthermore, in order to obtain the pressure of pen-point as writing 
and to improve the induction accuracy of the location signal, a Z-axis 
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directed pressure sensor is provided in the tail of the pen-point, and the 
output of the sensor is connect to the control terminal of the 
electromagnetic wave generation device. So the transmitted 
electromagnetic wave signal can be changed by the pressure-touching, 
thereby the pressure (input signal) of the pen-point can be identified more 
reliably. 

As shown in Fig. 10, the electromagnetic operating-pen is the 
electromagnetic signal resource for induction, when the devise according 
to the present invention is in use. The electromagnetic handwriting 
operating-pen transmits frequency-fixed signal or data electromagnetic 
signal continuously. When the pen-point is pressed and touched, the 
electromagnetic field passes through the antenna array, and the 
electromagnetic signal is induced by the corresponding underlayer 
horizontal antenna and top-layer vertical antenna in the center and 
neighborhood of the electromagnetic signal resource. The electromagnetic 
signal is transferred to CPU via identification circuit interface. The CPU 
calculates and compares the location and voltage value of the induction 
antenna, frequency signal changes, and determines the location of the 
electromagnetic signal resource and various operation statuses, then 
transfers the result to PC so as to control the PC to perform various 
operation commands. Said operation is, for example, identifying for 
character or pattern, drawing and calling for shortcut key, and so on. 
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The electromagnetic pen transmits electromagnetic signal continuously. 
When pen-point touches the induction generation device, said 
electromagnetic signal passes through the induction antenna at the 
corresponding location, then the antenna at this location induces a signal. 
The location signal induced by the induction generation device is 
transferred to the input terminal of the control identification circuit 
through the wire lead on X, Y direction. After array strobe, control process, 
bandpass filter, detection-rectification and A/D conversion, the 
resultant location signal is transferred to the CPU of the processing 
circuit to calculate, so as to determine the location coordinates of the 
electromagnetic signal on the induction antenna and various operation 
statuses. Above data or information is sent to a computer, whereby to 
control the computer to identify, display, record and so on. 

Furthermore, in order to obtain the pressure of pen-point as writing 
and to improve the induction accuracy of the location signal, a Z-axis 
directed pressure sensor is provided in the tail of the pen-point, and the 
output of the sensor is connect to the control terminal of the 
electromagnetic wave generation device. So the transmitted 
electromagnetic wave signal can be changed by the pressure-touching, 
thereby the pressure (input signal) of the pen-point can be identified more 
reliably. 

The present invention can be widely applied to various touch control 
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equipment. Meanwhile, the idea of the present invention is not limited in 
the incorporation of the electromagnetic induction layer and flat display 
screen, but the electromagnetic induction layer can be provided in the rear 
of other non-CRT display screen, such as nonplanar plasma display screen 
and nonplanar liquid-crystal display screen with various profile, so as 
to realize the touch screen with low cost. 
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